Abstract-The current study examined relationships among self-reported depression severity, posttraumatic stress disorder (PTSD) symptom severity, and grade point average (GPA) among student servicemembers and veterans. We asked 422 student servicemembers and veterans (72% male, 86% Caucasian, mean age = 36.29 yr) to complete an anonymous online survey that assessed self-reported GPA, depression severity, PTSD severity, and frequency of academic problems (late assignments, low grades, failed exams, and skipped classes). Female respondents reported a slightly higher GPA than males (3.56 vs 3.41, respectively, p = 0.01). Depression symptoms (beta weight = 0.174, p = 0.03), male sex (beta weight = 0.160, p = 0.01), and younger age (beta weight = 0.155, p = 0.01) were associated with lower GPA but not PTSD symptoms (beta weight = 0.040, p = 0.62), although the interaction of depression and PTSD symptoms showed a nonsignificant inverse relationship with GPA (beta weight = 0.378, p = 0.08). More severe depression was associated with turning in assignments late (beta weight = 0.171, p = 0.03), failed exams (beta weight = 0.188, p = 0.02), and skipped classes (beta weight = 0.254, p = 0.01). The relationship of depression with self-reported GPA was mediated by frequency of failed exams. Results suggest that student servicemembers and veterans with greater emotional distress also report worse academic performance.
INTRODUCTION
In 2012, just under 1 million U.S. military personnel and veterans received financial assistance from the Department of Veterans Affairs' (VA's) various educational programs, which marks an increase of approximately 75 percent since 2008 [1] . This dramatic increase in the use of educational benefits by military personnel and veterans is due in large part to the Post-9/11 Veterans Educational Assistance Act of 2008, commonly referred to as "the new GI Bill." An additional 121,000 veterans enrolled in college courses through the vocational rehabilitation and employment program, which is intended to assist veterans with certain service-connected disabilities to obtain stable and suitable employment [1] . It is currently unknown how many military personnel and veterans pay for college expenses on their own without accessing VA educational benefits.
Military personnel and veterans who attend college and university courses (i.e., student servicemembers and veterans) may differ from traditional college students in several ways [2] [3] . First, student servicemembers and veterans are more likely than traditional college students to be male, older in age, married, and have children [2] . Student servicemembers and veterans also behave differently than traditional students because of the unpredictability of the military system (e.g., deployments, training requirements, reassignments). For instance, student servicemembers and veterans are much more likely to stop attending college completely for a temporary period of time and then resume at a later date [3] . In addition, military personnel and veterans have elevated rates of medical and psychiatric conditions relative to the general population [4] . Up to 75 percent of student servicemembers and veterans have service-connected disabilities, of which the most common is a psychological or emotional condition such as posttraumatic stress disorder (PTSD) or depression [5] .
Research among college students suggests that emotional distress is inversely related to academic performance and grades [6] . To date, however, these associations have not been examined among student servicemembers and veterans, a group that may be at elevated risk for anxiety and mood disorders. In a recent sample of student servicemembers and veterans, for instance, 25 percent screened positive for depression and 45 percent screened positive for PTSD [7] , rates that are over twice the reported rates among veterans of the conflicts in Iraq and Afghanistan, of whom an estimated 5 to 17 percent meet criteria for PTSD and up to 25 percent report a mental health problem of some kind [8] [9] [10] . Research supports a relationship between combat exposure and mental health problems among military personnel [10] [11] and student servicemembers and veterans [12] . Given that approximately two-thirds of student servicemembers and veterans report having been in combat while in the military, the relatively high rates of emotional distress among them may be due to military-related stressors. It is also possible that the higher rates of depression and PTSD reported by student servicemembers and veterans relative to military personnel are influenced by contextual demands such as mental health stigma. Specifically, student servicemembers and veterans may be more willing to report emotional distress on surveys conducted external to the military. Although the exact reasons for the higher rates of depression and PTSD among student servicemembers and veterans are not yet clear, it is clear that many student servicemembers and veterans are reporting elevated levels of emotional distress.
Of the anxiety and stressor-related disorders, PTSD has an especially strong relationship with lower academic achievement in general college student populations [13] , particularly during the first year of college. Students with PTSD are also more likely to earn a lower grade point average (GPA) during their first year in college, which may partially account for increased attrition among firstyear students who report a history of trauma [14] [15] . Depression is also inversely related to academic performance among college students [16] [17] [18] , perhaps because depressed students experience classroom difficulties such as skipped classes, missed assignments, and failed exams more often than nondepressed students [18] . When depression and anxiety are considered together, depression may have a relatively stronger relationship with academic performance [16] , although the combination of depression and anxiety is associated with worse academic performance than each condition alone [19] .
Given that PTSD and depression are associated with lower GPA and increased likelihood of early drop out from school, student servicemembers and veterans may be a subgroup of college students at increased risk for experiencing academic difficulties. However, we are unaware of any studies that have examined academic performance among student servicemembers and veterans. In light of this research gap, the primary aim of the current study was to conduct a preliminary examination of the relationships among self-reported PTSD, depression, academic performance, and academic problems in a sample of student servicemembers and veterans who completed an anonymous survey online. We specifically hypothesized that self-reported PTSD and depression symptoms would be associated with lower GPA and more frequent academic problems and that the interaction of PTSD and depression (i.e., greater severity of each) would be associated with significantly lower GPA. 
METHODS

Participants
Procedures
Participants were recruited from universities across the United States in coordination with university administrators and personnel working with student servicemembers and veterans during the 2013 calendar year (i.e., spring 2013, summer 2013, and fall 2013 academic terms). An invitation to participate was sent to university veteran services coordinators via a national organizational email listserv. Interested university administrators responded to the researchers with their contact information. Information regarding the study was then emailed to the veteran services coordinators with an embedded hyperlink to the online survey. Coordinators forwarded this message to known student servicemembers and veterans enrolled at their respective universities. Upon visiting the study Web site, student servicemembers and veterans reviewed the informed consent document and, if agreeing to participate, proceeded to the survey. Upon completion of the survey, participants were invited to forward the hyperlink to the study Web site to friends and other student servicemembers and veterans. The survey was completed anonymously and took an average of 12 to 15 min to complete. A total of 561 individuals accessed the survey Web site, of whom 437 (77.9%) completed the survey. Of these 437, 15 (3.3%) indicated that they had never served in the military and were therefore excluded, leaving 422 student servicemembers and veterans (i.e., 75.2% of all individuals accessing the survey). Because of the methods employed, it is unknown what proportion of all student servicemembers and veterans who were provided an opportunity to participate (i.e., those who received an email invitation) actually did so. Participants reported being enrolled at the following types of universities and colleges: large (i.e., >10,000 students) 4-year public (n = 207, 49.0%), small (i.e., < 3,000 students) to medium (i.e., 3,000-9,999 students) 4-year public (n = 20, 4.8%), large 4-year private (n = 16, 3.9%), small to medium 4-year private (n = 24, 5.8%), large 2-year public (n = 88, 20.8%), small to medium 2-year public (n = 16, 3.9%), and for-profit/online (n = 44, 10.4%); seven participants did not report their university or institution's name.
Measures
Grade Point Average
GPA was assessed via self-report using the following item: "What is your current grade point average?" Participants in their first academic term who did not yet have a GPA were directed to leave this item blank. Prior research has indicated that self-reported GPAs have very high correlations with GPAs obtained from school records (r = 0.90 ± 0.05) [20] and that discrepancies between self-reported GPA and school-reported GPA are so small that they do not affect research outcomes [21] .
Depression
Depression symptoms were assessed with the Patient Health Questionnaire-9 (PHQ-9) [22] , which is a 9-item self-report measure designed to assess how frequently the respondent has experienced each symptom of major depressive disorder during the past 2 wk. The scale is widely used as a reliable and validated measure of depression. Internal consistency for the current sample was 0.91.
Posttraumatic Stress Disorder
PTSD symptoms were assessed with the PTSD Checklist-Short Form (PCL-SF) [23] , which is an abbreviated 6-item version of the full 17-item PTSD Checklist (PCL) [24] . The PCL-SF's six items were chosen by selecting the two items from each of the Diagnostic and Statistical Manual of Mental Disorders-4th Edition PTSD symptom clusters that correlated highest with the full scale score and with its respective symptom cluster total score: intrusive memories and images of the trauma and emotional distress when reminded of the trauma (cluster B), avoidance of activities and situations that remind of the trauma and feeling distant or cut off from others (cluster C), and feeling irritable or angry and feeling super alert (cluster D). The PCL-SF correlates very highly with the full PCL (r = 0.97) and is comparable with the full scale in terms of sensitivity and specificity for a diagnosis of PTSD. Internal consistency for the current sample was 0.93. Participants were asked to identify and consider their most stressful lifetime experience when completing the PCL-SF.
Academic Problems
To assess academic performance, participants were asked to report the frequency of several classroomrelated problems during the most recent academic term on a scale ranging from 0 (never) to 5 (more than 10 times): turning in an assignment or paper late, receiving a lower grade than expected on (but still passing) an exam or quiz, failing an exam or quiz, and skipping or choosing not to attend class.
RESULTS
Descriptive Statistics
Of the 422 participants, 146 (34.6%) were in their first academinc term and therefore did not yet have a GPA to report, leaving 276 (65.4%) available for analysis. Mean ± SD and intercorrelations of all variables were first calculated ( Table 1) . Self-reported GPA ranged from 0.20 to 4.00, with a mean GPA of 3.45 ± 0.49. Female students (3.56 ± 0.40) reported a significantly higher mean GPA than male students (3.41 ± 0.52, t (275) = 2.610, p = 0.01), but there was no difference between Caucasian and non-Caucasian students (t (275) = 1.354, p = 0.18). Current GPA was negatively correlated with both PTSD (r = 0.13, p = 0.04) and depression symptom severity (r = 0.20, p = 0.01).
Using empirically derived cutoff scores for the PHQ-9 and PCL-SF scores, we estimated rates of depression and PTSD among participants. For the PHQ-9, we used a cutoff score of 10 to determine probable depression based on the results of a meta-analysis that found this score best balanced sensitivity and specificity for major depressive disorder [25] . For the PCL-SF, we used a cutoff score of 14 to determine probable PTSD based on the results of Lang and Stein, who identified this score as optimizing sensitivity, specificity, and diagnostic efficiency for PTSD [23] . Using these cutoff scores, 31.7 percent of participants screened positive for depression and 48.4 percent screened positive for PTSD. As displayed in Table 2 , 46.0 percent screened positive for neither PTSD nor depression, 22.4 percent screened positive for PTSD only, 5.7 percent screened positive for depression only, and 26.0 percent screened positive for both PTSD and depression.
Associations of Posttraumatic Stress Disorder and Depression Severity with Grade Point Average
To test the association of PTSD and depression symptom severity with current GPA, generalized linear regression with robust maximum likelihood estimation was used. To aid with interpretation of results, standardized regression coefficients (i.e., beta weights) and structure coefficients were calculated and are reported. Age and sex were entered as covariates due to their significant correlations with GPA. Both PTSD symptom severity (β = 0.151, p = 0.01) and depression symptom severity (β = 0.209, p < 0.001) were independently associated with significantly lower GPA, even when controlling for sex and age. When both PTSD and depression symptoms were entered into the regression equation simultaneously, the resulting model was statistically significant (F (4, 254) = 5.729, p < 0.001) and accounted for 8.3 percent of the total variance in GPA (Table 3, model 1). Depression symptoms (β = 0.174, p = 0.03), male sex (β = 0.160, p = 0.01), and younger age (β = 0.155, p = 0.01) were significantly associated with lower GPA. In contrast, PTSD symptoms were not associated with GPA (β = 0.040, p = 0.62). We next calculated the interaction of PTSD and depression severity and added it to the regression model. The interaction term showed a strong trend toward significance (β = 0.378, p = 0.08) and explained an additional 1.0 percent of variance in GPA (Table 3 , model 2). The Figure displays the form of this interaction. The Johnson-Neyman test for regions of significance indicated that more severe depression was significantly associated with lower GPA among participants scoring higher than 18 on the PCL-SF.
Mean GPAs with standard errors were next calculated and compared across the four student subgroups. Students with both PTSD and depression had the lowest mean GPA, whereas the three remaining groups had comparable Table 2) . On average, students with both PTSD and depression reported a GPA that was 0.25 lower than students in all other groups.
Associations of Posttraumatic Stress Disorder and Depression Severity with Academic Problems
In terms of self-reported academic problems, the majority of participants reported that each problem was experienced relatively infrequently ( Table 4) . The most commonly occurring problem was receiving a lower than expected grade on a test or exam, which was experienced at least once by 74 percent of participants. Just under half (44%) of participants turned in an assignment late and 56 percent skipped class at least once. Approximately one-third (37.6%) of participants failed an exam at least once during the most recent academic term. As would be expected, current GPA was also negatively correlated with greater frequency of academic problems: turning in assignments late (r = 0.33, p < 0.001), earning lower grades than expected (r = 0.39, p < 0.001), failing exams (r = 0.39, p < 0.001), and skipping class (r = 0.22, p < 0.001).
Generalized linear regression was then used to test the association of PTSD and depression severity with self-reported academic problems. Age and sex were again entered as covariates due to their significant correlations with GPA. Table 5 summarizes the results of regression analyses and indicates that more severe depression was associated with significantly greater frequency of three out of the four academic problems assessed: turning in assignments late (β = 0.171, p = 0.03), failing exams (β = 0.188, p = 0.02), and skipping classes (β = 0.254, p = 0.01). Younger age was associated with significantly more frequent late assignments (β = 0.158, p = 0.01), earning lower grades than expected (β = 0.148, p = 0.01), and skipping classes (β = 0.253, p < 0.001). Male students also
Figure.
Interaction of depression symptom and posttraumatic stress disorder (PTSD) symptom severity on grade point average (GPA) among student servicemembers and veterans, plotted as mean ± standard deviation scores for depression and PTSD.
reported earning lower grades than expected (β = 0.204, p < 0.001) and failing more exams (β = 0.113, p = 0.04) than female students. Inspection of the beta weights and structure coefficients indicated that depression severity was among the strongest factors associated with each academic problem. By comparison, the small beta weights and moderately sized structure coefficients for PTSD suggests that although this variable had a moderate association with academic problems, it did not add much predictive value overall, due primarily to its high correlation with depression. With respect to skipping classes, however, younger age showed the relative strongest association. The interaction of PTSD and depression symptom severity was nonsignificant for each of the four academic problems and was therefore excluded from the final models. Comparisons of academic problems across the four subgroups indicated that students with both PTSD and depression reported significantly greater frequency of all four academic problems than students with neither PTSD nor depression ( Table 2) .
Academic Problems as Mediators of Relationship Between Depression and Grade Point Average
Given the significant associations of depression with GPA and academic problems identified in the previous analyses, we next sought to explore the possibility that academic problems explained the relationship between depression and GPA. To accomplish this, we entered all four academic problems (i.e., frequency of late assignments, earning lower grades than expected, failing exams, and skipping classes as predictors) to the regression model testing the association of PTSD and depression symptom severity with GPA. Table 3 summarizes results (model 3) and suggests that higher GPA was significantly associated with female sex (β = 0.097, p = 0.10), less frequent late assignments (β = 0.178, p = 0.01), and less frequent failed exams (β = 0.232, p = 0.01). With the inclusion of these academic problems, depression was no longer significantly associated with overall GPA, although the structure coefficient (0.406) suggested that depression was nonetheless moderately associated with GPA. To test the mediation hypothesis, we used the bootstrapping procedures described by Preacher and Hayes [26] . A total of 10,000 samples were drawn with bias-corrected and accelerated confidence intervals (CIs). Results suggested that only the indirect effect of failed exams was a significant pathway (β = 0.003, standard error = 0.002, 95% CI: 0.008 to 0.000), suggesting the relationship of depression with GPA occurs primarily because participants with more severe depression tend to fail exams more often.
DISCUSSION
The current study provides a preliminary overview of academic performance among student servicemembers and veterans, as well as the relationships among academic performance, academic problems, depression, and PTSD. Conclusions based on findings should be made with caution, however, due to the use of self-report methodology, which could be vulnerable to response bias. Arbisi et al., for instance, has recently noted that selfreport measures of depression and PTSD symptoms may result in higher-than-expected false positive rates when used with Iraq and Afghanistan personnel because they also assess more generalized or diffuse emotional distress [27] . Furthermore, when comparing self-reported GPA to actual GPA, individuals tend to inflate rather than underestimate their GPA [20] [21] 28] , with larger magnitude inflation occurring among individuals involved in litigation and legal proceedings, suggesting that adversarial contexts might contribute more to grade inflation than nonadversarial contexts [28] . A more recent meta-analysis Table 4 . Frequency of self-reported academic problems among college student servicemembers and veterans. conducted in academic settings indicates that although 34 percent of college students overestimate their GPA when asked to self-report, with larger inflation occurring among those students with lower actual GPAs, the overall correlation between self-reported and actual GPA among college students was nonetheless very high (r = 0.90, 90% CI: 0.82-0.98) [20] . Taken together, these findings suggest that grade inflation may be a limitation to the current study, especially among those student servicemembers and veterans who have the lowest actual GPAs.
Results of the current study should therefore be considered preliminary until future studies using alternative methods to self-report, such as structured clinical interviews and scholastic records, can be conducted.
Overall, the mean self-reported GPA of student servicemembers and veterans in the current study suggested good academic performance, with female participants reporting a higher GPA on average than males. Consistent with expectations and prior research among nonmilitary and nonveteran college students [14, [16] [17] [18] , GPA was inversely associated with depression and PTSD symptoms. Results of the current study further suggest depression may play a relatively stronger role than PTSD symptoms. The proportions of student servicemembers and veterans screening positive for probable depression (31.7%) and PTSD (48.4%) in the current study were comparable with previously reported rates among college student servicemembers and veterans (23.7% screening positive for "severe depression" and 45.6% screening positive for PTSD) [7] and the general college student population (28.4% reporting they "felt so depressed it was difficult to function" and 46.4% reporting "overwhelming anxiety") [29] . Although there is considerable convergence across these studies, these results nonetheless need to be replicated using more rigorous methods (e.g., structured clinical interviews) designed to maximize diagnostic specificity, thereby minimizing false positives that are often characteristic of screening methods.
The interaction of depression and PTSD symptoms observed in the current study, although marginally nonsignificant, aligns with prior research similarly suggesting an augmenting effect of depression and anxiety on college students' academic performance [19] and suggests that student servicemembers and veterans with cooccurring conditions may be especially likely to experience academic challenges. Previous research with student servicemembers and veterans has indicated an interactive effect of depression and PTSD on increased severity of suicidal thoughts and behaviors among student servicemembers and veterans as well [20] . The current results therefore expand upon previous studies by confirming that student servicemembers and veterans with co-occurring depression and PTSD not only have greater clinical needs but are also more likely to experience challenges in daily functioning associated with quality of life (e.g., employment). From a clinical perspective, the current results may provide useful data for engaging student servicemembers and veterans in mental health services. As noted by Bryan and Morrow, conceptualizing mental health treatment from a more functional perspective is more consistent with the values of the military culture and may therefore be more acceptable to military personnel and veterans who generally have negative impressions of the mental healthcare system [30] . For example, clinicians may describe and "market" empirically supported treatments for comorbid PTSD and depression such as prolonged exposure and cognitive processing therapy as methods for improving academic performance [31] . Indeed, results of clinical trials have consistently supported these therapies as highly effective for comorbid PTSD and depression [32] , to include military personnel and veterans across eras [32] [33] [34] .
Our results do not just have implications for clinicians, however. In the current study, depression was also associated with more frequent occurrences of turning in assignments late, earning lower grades than expected, failing exams, and skipping classes. In general, each of these problems was reported relatively infrequently, but student servicemembers and veterans with comorbid depression and PTSD experienced all four problems significantly more often than those with neither depression nor PTSD. The occurrence of any of these problems more than a few times during an academic term may therefore function as potential "warning signs" for emotional distress among student servicemembers and veterans. Faculty members, university staff, and family members may be especially aware of these issues, and therefore could play an important role in detecting at-risk student servicemembers and veterans and encouraging them to seek out appropriate supportive services and/or academic accommodations. Frequency of failing exams may be a particularly important indicator, because it fully mediated the relationship of depression with GPA, suggesting that this particular academic problem may be especially important for understanding the association of depression with academic performance. Taken together, these results suggest that student servicemembers and veterans with more severe depression earn a lower overall GPA primarily because they also tend to fail exams more often. Depressed students report turning in assignments late and skipping class more often, but the nonsignificant indirect effects observed in our regression analyses suggest these particular problems may not be as central to the relationship between depression and GPA.
Results of the current study must be considered within the context of its limitations, which extend beyond the self-report methodology already discussed. For instance, our study's sample is not necessarily representative of all student servicemembers and veterans enrolled in college or university courses. Furthermore, a selfselection bias may exist due to our recruitment strategy, which could limit the generalizability of our conclusions. The current results should therefore be considered preliminary until additional research can replicate these findings. Future efforts should be characterized by the following: (1) use of structured diagnostic interviews in addition to self-report surveys to provide more reliable assessments of depression and PTSD, (2) use of GPA and other indicators of academic performance based on scholastic records rather than self-report, and (3) sampling methods that are more representative of the population and do not rely solely on self-selection. Finally, our cross-sectional design limits our ability to identify the direction of effect among emotional distress and academic performance in student servicemembers and veterans. Specifically, we are unable to determine whether emotional distress serves as a precursor to declines in academic performance or whether poor academic performance precedes emotional distress. Future studies that incorporate longitudinal designs are needed to better understand the temporal relationships among psychological and academic variables in this population.
CONCLUSIONS
Despite these limitations, the current study provides important information about the academic performance of student servicemembers and veterans and is the first to examine the relationships among depression, PTSD, and academic performance in this population, with overall results suggesting that depression and PTSD may have negative implications for academic success in this group.
